Covalent dimerization of recombinant human interferon-gamma.
An apparently nonreducible covalent dimer has been consistently observed as determined by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE). These studies endeavor to understand the nature of this covalent dimerization. Amino acid sequence analysis of a recombinant human interferon-gamma stored for 2 years showed a major sequence starting with the intact N-terminal methionine and a minor sequence corresponding to the C-terminal seven amino acids of the intact protein. Moreover, when the same material was analyzed by gel filtration in the presence of 8 M urea, a minor peak corresponding to the dimer was observed prior to the monomer peak. Reducing and nonreducing SDS-PAGE also showed a minor band corresponding to a dimer. These results suggest that the reactions of C-terminal processing and dimerization have occurred during storage. Reverse-phase chromatography of stored, unfractionated material showed three peaks. Mass spectral analysis of the first, second, and third peaks gave molecular weights of 16,900, 16,100, and 33,000. Since no major cleavage was observed in the N-terminal region of the protein, the observed masses suggest that the first peak corresponds to residues 1 to 144 (a full-length molecule), the second peak to residues 1 to 137 (des 7 interferon-gamma), and the third peak to a dimer. Calculation of theoretical molecular weight from the amino acid sequence suggests that this dimer corresponds to some combination of the intact protein and des 7 protein. Tryptic peptide maps in conjunction with sequence and mass analyses identified a new tryptic peptide in the map of the dimer corresponding to residue 133 to 137 followed by residues 1 to 7. The conclusion is recombinant methionyl human interferon-gamma undergoes a specific cleavage at the C-terminal side of residue 137 phenylalanine, and a conventional peptide bond was formed between residues 137 and 1 methionine.